Vav1 couples T cell receptor to serum response factor-dependent transcription via a MEK-dependent pathway.
The Vav family of guanine nucleotide exchange factors for Rho family GTPases plays a critical role in lymphocyte proliferation, gene transcription, and cytoskeleton reorganization following immunoreceptor stimulation. However, its role in immediate early gene activation is unclear. In this study, we have investigated the mechanisms by which Vav1 can regulate c-fos serum response element transcriptional activity. We show that T cell antigen receptor (TCR) stimulation induces the phosphorylation of serum response factor (SRF) on serine 103 and increases the binding of SRF complexes on serum response element in a MEK- and p38-dependent pathway. The physiological relevance of our findings is supported by the inhibition of the interleukin-2 gene transcriptional activity by a dominant negative SRF mutant. Overexpression of Vav1, which partially mimics TCR stimulation, promotes SRF-dependent transcription, and dominant negative Vav1 mutants block SRF activation by TCR. SRF activation by Vav1 occurs through a signaling cascade consisting of Rac1/Cdc42 and the serine/threonine kinases Pak1 and MEK, but independently of the phosphatidylinositol 3-kinase pathway. Interestingly, Vav2 also enhances SRF through Rho GTPases, suggesting that Vav proteins are general regulators of SRF activation in lymphocytes. This report establishes Vav proteins as a direct link between antigen receptors and SRF-dependent early gene expression.